Background: Poor psychosocial health is a major global burden. A challenge to improving psychosocial health is that its
Introduction
Programs that aim to alleviate poverty often fail to reach the poorest of the poor, henceforth called ultra-poor, because of weak targeting mechanism or because of self-exclusion of the potential beneficiaries or both (1, 2) . Challenging the Frontiers of Poverty Reduction-Targeting the Ultra Poor (CFPR-TUP) is an initiative of BRAC, formerly known as Bangladesh Rural Advancement Committee, that directly intervenes on extreme poverty in rural Bangladesh. The program supports the women of ultra-poor households by providing income-earning opportunities, strengthening sociopolitical livelihood, and building selfawareness and self-confidence. To account for the known pattern of expenditure among ultra-poor households, which shows that the largest portion of household income is spent on food, this program offered several pathways to lessen the concerns of acquiring food. These include the provision of a daily subsistence allowance, grant-based asset transfers, and participation in income-generating activities. Health care is also provided (3) .
CFPR-TUP has shown considerable success in effectively reaching the ultra-poor and improving their economic wellbeing (4) (5) (6) (7) . In addition to substantially alleviating poverty, the program benefited participantsÕ overall quality of life as indicated by significantly reducing food insecurity and domestic violence and improving psychosocial health (8) .
Psychosocial health is as integral to overall health as physical health, and there is convincing evidence of the large global burden of poor psychosocial health (9, 10) . In rural Bangladesh, for example, the prevalence of psychiatric disorders is reported at 16.5%, with depressive and anxiety disorders together accounting for about four-fifths of the cases and with higher prevalence in the economically poor, persons >45 y of age, and women from large families (11) . Nevertheless, political commitment and resource allocation for psychosocial health are inadequate to prevent and respond to the burden (9, 10) . In the absence of programmatic and policy attention for psychosocial health in low-income countries, poor psychosocial health and its associated effects will continue to inhibit achieving the Millennium Development Goals and meeting full developmental potential (12, 13) .
One of the challenges to improving psychosocial health is that associations between risk factors and psychosocial health problems are complicated, and more information is needed to identify risk factors and understand their associations with psychosocial health to better develop primary prevention (9, 10) . Furthermore, most risk factors that are already identified for common psychosocial health problems (e.g., violence, poverty, and poor housing conditions) are not easy to modify or require action outside the health sector. In this regard, the effectiveness of the CFPR-TUP poverty alleviation program in improving psychosocial health is particularly important.
Several issues have arisen in the literature about the associations of poverty and food insecurity with psychosocial health. A systematic review of the effect of poverty alleviation interventions on psychosocial health found inconclusive results and recommended efforts to understand the pathways through which poverty affects psychosocial health (14) . A review of the literature on food insecurity and psychosocial health highlighted the need to understand the extent to which food insecurity damages psychosocial health compared with other forms of insecurity (15) . A related, persistent issue is differentiating the effects of economic status and food insecurity on nonnutritional outcomes such as psychosocial health.
This study aimed to shed light on these issues in the context of the ultra-poor population in Bangladesh. We took advantage of the quasi-experimental assignment of the CFPR-TUP program to investigate how it exerted effects on 2 aspects of psychosocial health, distress and subjective well-being (8) . We addressed the following 3 research questions. 1) Through which pathways did the CFPR-TUP program affect psychosocial health? 2) What was the importance for psychosocial health of pathways through food insecurity relative to pathways through the other identified stressors? 3) How did economic status and food insecurity differentially affect psychosocial health?
Methods

Conceptual framework
Multiple pathways were posited to lead from the CFPR-TUP program to distress and well-being ( Figure 1) . Distress is the negative cognitive appraisal of acute or chronic stress (16) . Subjective well-being is the scientific name for how people evaluate their lives (17) . The hypothesis that the program could improve psychosocial health is theoretically consistent with a stress-suppressing model (18) . In this model, distress is the outcome of exposure to stressful conditions and an individualÕs appraisal of those conditions. The program could theoretically act as a resource to alleviate the stressors and thereby reduce distress. Long-term (i.e., chronic) stressors also affect well-being by increasing negative affect (16, (19) (20) (21) . Stressors in this framework are domestic violence, food insecurity, measured and perceived economic status, and social constraints.
Five sets of pathways are possible through which the program could affect well-being. The set of pathways A 3 B (also A 2 3 B) show the effect of the program on well-being through the stressors. Pathway C is the direct effect of the program. The set of pathways A 3 Y 3 Z, A 2 3 X 3 Y 3 Z, and D 3 Z involve distress as a mediator. The effect of program on distress can also be estimated from the last 2 pathways, leaving out pathway Z. Pathway D shows the direct effect of the program on distress.
Study design
The study was conducted in Rangpur, Nilphamari, and Kurigram, 3 northern districts of Bangladesh where the CFPR-TUP program began operating through its 38 area offices in 2002. The program selected the ultra-poor households through a multistage selection process that included participatory wealth ranking, questionnaire surveys, and inspection by BRAC higher management. Given the programÕs focus on women, only ultra-poor households that had a woman eligible to earn income were included in the selection process. The women of the selected households received income-earning assets, subsistence allowance, and Food insecurity, psychosocial health, and poverty 1935 training on basic entrepreneurial skills. The program closely supervised the income-generating activities of each woman for a grant phase of 18 mo, after which time the participant women expected to have graduated from the CFPR-TUP program and joined the conventional BRAC micro-credit program. More than one-half of the women did join the regular BRAC program while all of them continued with their savings with BRAC that they started since joining the program.
In 2002 (i.e., baseline) BRAC collected data on demographic, socioeconomic, and multiple other sets of variables from one-third of randomly selected villages from each of its 38 area offices in the 3 districts. Respondents of our study (i.e., 209 women surveyed in 2006) were women from 27 villages of 16 area offices, randomly selected from the baseline village list of 446 villages. Both at baseline and in 2006, all women who participated in the program and an approximately equal number of women from the control households of the selected villages were included in the study. The control households were among those selected initially by the program in 2002 but later were excluded during the final selection process. The control (i.e., nonselected) households were therefore economically better off than the selected households on the basis of the selection criteria. After the programÕs grant phase was over, the program households remained different from the control households in that >70% of the women were likely to have participated in the regular BRAC program (22) . Because of this difference between groups and the availability of baseline data, our study is a nonequivalent control group, pretest and posttest, quasi-experimental design.
Data collection
A total of 209 women were surveyed both in 2002 (i.e., baseline) and in 2006, of which 110 were from the program households (i.e., program participant) and 99 from the control households. The women from the control households were selected to be the wives of the household heads or the most influential women of the household. Data were collected on household demography, subjective well-being, domestic violence, food insecurity, perceived economy, emotional social constraints, and distress during July-September 2006. The demographic variables included age, number of children, household size, marital status, respondentÕs education status, major source of household income, and respondentÕs involvement in income-generating activities. Baseline demographic, economic, and food insecurity data from 2002 were merged with 2006 data to include in the linear mixed (random-intercept) model analyses. Furthermore, we merged data on household economic status that were collected during a program evaluation survey in 2005.
Data collection procedure
Data from 2006 for this study were collected as part of a data collection for a larger survey. Twenty-five interviewers were selected to collect data by using pretested survey forms. Training was provided for 5 wk by a team of 3 field research experts led by the principal investigator. The interviewers were required to be able to build rapport with interviewees, for which they were further trained by a specialist from International Centre for Diarrheal Disease Research, Bangladesh.
The training was designed to have 2 field tests sandwiched between 3 classroom sessions. A day-long refresher training was also provided at a field office after the interviewers were sent to test data collection for a day on the actual program households that were not participating in the research.
The training and data collection were performed in 2 groups. The first group of 18 interviewers was responsible for surveying forms on demography, perceived economy, food insecurity, and emotional social constraints. The second group consisted of 6 anthropologists, specially trained to collect sensitive data on domestic violence and distress. The subjective well-being form was surveyed by an individual anthropologist. The demographic survey questionnaire preceded the domestic violence and subjective well-being questionnaire so that the anthropologists could review and then carry them to the households during their interviews.
Three supervisors and a field manager, highly experienced in conducting surveys, monitored all field activities. The interviewers were in frequent communication with the field manager, and, if required, the first author (CSBJ) through cellular telephones instantly to resolve any fieldrelated issues.
Informed consent was obtained from each respondent before interviews. The study protocol was approved by Bangladesh Medical Research Council, Dhaka, Bangladesh, and University Committee on Human Subjects, Cornell University.
Data entry and preliminary cleaning were done by a data entry specialist at the Research and Evaluation Division of BRAC. Further cleaning was done by the investigators.
Measurement of variables
Surveys were conducted in Bengali. Questionnaires of most domains were pretested in Bangladesh by other teams. We adapted the reminder by pretesting the questionnaire after translation and back-translation of the English questionnaire. We tested for reliability and validity of items on a subsample of 30 program participants (23) . A preliminary questionnaire was drafted after making necessary changes. Further inputs were incorporated during training of the interviewers.
Subjective well-being. We included the affective components of subjective well-being by using the Positive Affect (i.e., experiencing pleasant emotion and moods) and Negative Affect (i.e., experiencing unpleasant emotion and moods) Schedule for several reasons (24) . Positive and negative affects are 2 dominant and relatively independent dimensions. The scales are internally consistent, uncorrelated, and simple and easy to translate and administer (25, 26) . Respondents were asked to rank their status in a 5-point Likert scale that ranged from 1 to 5. We reverse coded the 10 Negative Affects items and added them to 10 Positive Affects items to make a composite scale that ranged from 1 to 100. The CronbachÕs a coefficient for reliability of the Positive Affect and Negative Affect Schedule was 0.79 in our data.
Economic status. Items from the Multiple Indicator Cluster Survey of
The United Nations ChildrenÕs Fund were used to create a composite economic-status score from the baseline and 2005 data (27, 28) . Items were used in sets or singly, depending on the type and weight and availability of data. Standardized values of the items were added to form the sets. The resultant variables were further standardized and added to form the final economic-status score.
Perceived economy was measured in 2006 with a single response measure that asked the respondents to rank their economic status the past year on a 4-point scale that ranged from always deficit to surplus. Higher values of all measures of economic status represented economically better off households. We included perceived economy as an appraisal of respondentÕs own condition because appraisal is central to understanding the outcome of exposure to stressors.
Food insecurity. Food insecurity is the limited or uncertain availability of nutritionally adequate and safe foods or limited or uncertain ability to acquire food in socially acceptable ways (29) . A 2-item questionnaire was available from the baseline data to measure household food insecurity whereby women were asked to rate their food deficit in the past year, and whether the household could ensure at least 2 meals a day. Household food insecurity in 2006 was measured with a standard pretested 11-item module that was developed to measure food insecurity in rural Bangladesh (30) . We standardized the responses for each question and added them to form a composite score of household food insecurity. The z score ranged from 233.20 to 12.90, a higher score indicating more food insecurity.
Emotional social constraints. A 3-item tool used to measure emotional social support in rural Burkina Faso was adapted and used in this study (31) . Women were asked about the likelihood of having someone to share her unhappy feelings with, getting effective emotional support from someone living close to her, and the likelihood of getting advice in crisis. Each item was given a score, reverse coded, then added together to form a scale of emotional social constraints. A higher value represented lower support. Domestic violence. Domestic violence as used in this study refers to ''any act of gender-based violence that results in, or is likely to result in, physical, sexual, or psychological harm or suffering to women, including
women and were developed in accordance to the guideline provided by the World Health Organization (32, 33) . Information was collected on 4 different categories of violence: restriction of mobility or socialization or both, psychological oppression, physical assault with or without visible injury, and sexual abuse. For each category, respondents were asked whether they had experienced certain types of violence within the past year regardless of the person responsible for it. All positive responses were added together to make a scale for that specific category. Summation of all 18 items were also used to make a final scale that represented the magnitude of cumulated experience of violence. The scale in our data had a CronbachÕs a reliability coefficient of 0.87. Similar statistical procedures were followed to construct the variable that represented violence during pregnancy. This scale had a CronbachÕs a reliability coefficient of 0.90. In both scales a higher score indicated experiencing more violence.
Distress. Distress is the negative cognitive appraisal of acute or chronic stress. We measured distress by using the World Health Organization Self-Reporting Questionnaire that was previously tested and applied in the context of rural Bangladesh (34) . A scale of 0-20 was used in the analysis, whereby a higher score referred to a high level of distress.
Control measures
Analyses were controlled for individual-and household-level covariates measured at baseline and in 2006. Baseline measures used as covariates were number of children, household size, food insecurity, and economic status. Data on age, marital status, respondentsÕ education, husbandÕs education, household main source of income, and involvement in incomegenerating activities were collected in 2006. Age, number of children, household size, measures of food insecurity, and economic status were used as continuous variables, whereas the rest were used as categorical variables. Theoretically, husbandÕs education, income-generating activities, and pregnancy status were important control variables for the relevant outcomes. These items had many missing data, and, when we included in the analysis, they had no influence on the results. These variables were therefore removed from the final analyses.
Statistical analysis
All outcome variables were tested for normality. Economic status scales made of baseline and 2005 data showed nonnormal distributions. Logarithmic transformations were used to create scales of normal distribution, and these transformed scales were used in analyses.
Linear mixed (random-intercept) models were used to account for the clustering of districts, area offices, and villages in estimating the effect of the program on well-being, distress, and the stressors. Village within area office was used as the random-effect variable in the models. District was used as a fixed-effect variable. All covariates, including baseline food insecurity and economic status, were also included as fixed-effect variables in the models.
The regression coefficients from the mixed-model analyses were used to construct a recursive path analyses that assumed uncorrelated errors and no reverse causality. The model that was used to determine estimates of different pathways is shown below with the outcome distress as an example. Economic status at baseline, economic status in 2005, and baseline food insecurity are represented in the model as EC02, EC05, and FI02, respectively.
Y iva refers to the response measures of outcome variables, and subscripts i, v, and a, denote individual, village, and area levels, respectively. The random effect for the intercept for village within area office is represented by u v/a , and the residual is denoted by e iva . Baseline food insecurity and economic status were included in the model for their lag effects, which allowed the use of temporality to get a more-precise estimation of causal relations between them and the outcome variables. The model estimating the effect of the program on economic status of 2005 excluded EC05 from the right-hand side of the equation. The variables that were controlled in estimating each pathway depicted in Figure 1 are given in Table 1 . The magnitude of effect through each path (i.e., indirect effects) was computed by multiplying all regression coefficients along the path (35) . The resultant coefficients of a set of paths (i.e., programÕs effect through multiple stressors) were added to calculate the cumulative effect of the program through stressors. All analyses were performed with the Statistical Package for Social Sciences for Windows, version 15 (SPSS Inc.).
Results
As expected, the economic status of the control households at baseline was significantly (P < 0.001) better than that of the program households ( Table 2) . The households were similar in food insecurity at baseline. The CFPR-TUP program, compared with the control group, substantially reduced domestic violence and food insecurity and substantially improved economic status-2005, perceived economy, and subjective well-being (Figure 1 ). These results refer to the direct effects (i.e., pathways) from the program, not including the indirect effects of the program through other variables.
The indirect effects of the CFPR-TUP program on distress can be considered as following 2 sets of pathways, differentiated by whether these pathways went through economic status-2005 as a predecessor of the other stressors. The aggregate indirect effects of the program through stressors when economic status-2005 was not in the pathways (24.392) was larger than when it was in the pathways (20.436) ( Table 3) . Food insecurity was by far the most pronounced mediator, with approximately one-half (52.9%) of the total indirect effect being mediated by food insecurity through a pathway that did not include economic status-2005.
Both the direct and indirect pathways from program to distress were negative. Approximately three-quarters (74.3%) of the total program effect on distress was exerted through indirect pathways ( Table 4) . Approximately two-thirds (67.2%) of the total program effect was exerted through pathways that did not go through economic status-2005. The model for distress explained 29.4% of variance at the village level and 24.8% of the variance at the individual level compared with the null model with no covariates.
The effect of the CFPR-TUP program on well-being was mediated through 5 sets of indirect pathways differentiated by whether the pathways were through economic status-2005 and distress. The largest indirect effects on well-being were mediated through the stressors (i.e., with a magnitude of 2.94) when the pathways went through neither economic status-2005 nor distress ( Table 5) . As with distress, food insecurity was by far the most pronounced mediator, with approximately two-thirds (65.8%) of the total indirect effect being mediated by food insecurity through the path that included neither economic status-2005 nor distress.
All direct and indirect pathways from program to well-being were positive. In contrast to distress, only 30% the total program effect on well-being was exerted through indirect pathways ( Table 6) . That is, 70% of the effect was direct from program to well-being. The model for well-being explained 97.5% of variance at the village level and 27.5% of the variance at the individual level compared with the null model with no covariates.
Discussion
In a qualitative study of the social construction of psychosocial health and its underlying causes in rural Bangladesh, local informants identified poverty as the main cause of poor psychosocial health (36) . Poverty was defined as a chronic shortage of everyday necessities and/or the inability to meet daily needs. Our study took advantage of the assignment of ultra-poor villagers to the CFPR-TUP program (a poverty-alleviation program that aimed to help them better meet their needs) to investigate how alleviating poverty affected psychosocial health. We found that the program improved psychosocial health by reducing stressors, in particular by reducing domestic violence and food insecurity and by improving economic status and perceived economy. Food insecurity was by far the most important mediator of program effects on both distress and well-being, more important than measured and perceived economy.
These results are consistent with the stress-suppressing model, a deterring model of the life-stress process, whereby the resource (i.e., program) acted to reduce the exposure to stressful conditions and thereby reduces experiencing negative consequences of stress exposure (e.g., distress) (18) . Disadvantaged ultra-poor women are more likely to be exposed to such stressful life conditions because of the failure of eliminating or modifying conditions leading to stress or because of the lack of ability to cope with the adverse situation because of resource constraints (37). Our conceptual framework (Figure 1 ) included domestic violence, food insecurity, measured economic status, perceived economy, and social constraints as 5 stressors that we thought were important in the context of ultra-poor households in rural Bangladesh. The program reduced each of these stressors (not substantially for social constraints), and in turn the stressors reduced distress consistent with the stress-suppressing model such that these indirect pathways accounted for 74% of the Figure 1 and the magnitude of indirect effects of the CFPR-TUP program on distress effect on distress. In contrast, the majority (70%) of the effect of the program on well-being was direct and was therefore not mediated through the hypothesized pathways. The difference between distress and well-being in the explanatory power of the stress-suppressing model is consistent with expectations from the model. Distress, the negative cognitive appraisal of acute or chronic stress, is a close consequence of exposure to stressors. Subjective well-being is a more general evaluation of life that is more distal to exposure to stressors than is distress. The fact that approximately 30% of the programÕs effect on well-being was mediated through stressors indicates that part of the benefit of the program in human terms is through alleviating stressful conditions of life. The larger direct effect (70%) of the program on well-being must be explained outside of the stress-suppressing model. This direct effect was not captured in the given measures.
The most likely explanation lies in the economic benefit and in gaining assets for continuing income-generating activities through which the recipients built self-confidence and selfawareness, and program benefits such as health care, legal support, and organizational and elite support in the village, leading to more socialization. Relative to the other identified stressors, food insecurity was by far the most important mediator for both distress and wellbeing. For distress, food insecurity accounted for about one-half (47.9%) of the aggregate indirect effect and more than one-third (35.6%) of the total effect. For well-being, food insecurity accounted for more than one-half (53.7%) of the aggregate indirect effect and 16.1% of the total effect. This importance of food insecurity as a mediator likely reflects that poorer households allocate the largest share of their expenditures in acquiring food, and concerns about securing food predisposes to distress. Participating in the income-generating activities of the CFPR-TUP program lessens concerns about acquiring food. The most likely mechanism to achieve this could be increased access to the local financial markets as part of the income-generating process (38) .
Food insecurity explained more of the relation between the program and its subsequent effects on distress and well-being than did economic status and perceived economy. In poor populations, subjective well-being has a high association with income such that a small rise in income brings a considerable change in their livelihood (39) (40) (41) . In this ultra-poor population, improvement in economic status had a positive, but small effect on subjective well-being, with reduction in food insecurity explaining most of the effect. Conceptually, poverty is characterized by many forms of insecurity, perhaps the most prevalent form of which is food insecurity (42) . Food insecurity is a relatively constant dimension of poverty, and research has demonstrated a consistent relation between food insecurity and poor psychosocial health (12) . In the context of a chronically poor and chronically food-insecure population, that reduction of food insecurity had a larger effect on distress and well-being than did economic status and perceived economy illustrates the importance, within the social construction of poverty and psychosocial illness in Bangladesh, of having the ability to consistently meet oneÕs basic food needs (36) . This study had as an important strength, the quasiexperimental assignment of the CFPR-TUP program to 1 of 2 groups. The quasi-experimental assignment was exogenous to the household, thereby mitigating household selection effects. Furthermore, the quasi-experimental design allowed for plausible causal influence (43) because the exogenous program vs. control differences propagated throughout the stressors identified in the conceptual model, thus overcoming an inherent limitation of an observational design. The control group was similar to the program group in being ultra-poor but was somewhat better off than the program group. Thus, for the program group to show lower distress and higher well-being than the control group meant that the program had to overcome the inherent relative disadvantage of the program group at baseline. This study had as another important strength the use of a well-established conceptual framework (i.e., the stresssuppressing model). The 5 hypothesized pathways were chosen on the basis of the factors understood to be most salient to the program context. The pathways accounted for a large percentage of the variation of distress but not for well-being. Because well-being likely captures important aspects of the programÕs human impact, additional cultural, social, and political measures should be included in future research.
Path analysis is useful for examining whether data are consistent with a posited structural model; the data could potentially be equally consistent with >1 path model. The recursive path model assumed that there was no reverse causality and that errors were uncorrelated. The first assumption was reasonable, given that program variable was manipulated, the program was intended to create downstream effects through poverty alleviation, and that stressors precede outcomes of the stress process in the stress-suppressing model. The second assumption could be violated if multiple outcome variables were influenced by the same unmeasured variable or if measurement error in 1 outcome variable was related to measurement error in another (e.g., a given respondent tended to overstate food insecurity, violence, and distress). We did not have access to variables that could be used to identify a non-recursive model that would relax these assumptions.
After the review of the link between food insecurity and psychosocial health by Weaver and Hadley (15) in 2009, studies have emerged from several other countries which further illustrate this link (44, 45) . Food insecurity is considered to be a modifiable factor, thus, an appropriate target for povertyalleviation and agricultural programs. In the context of CFPR-TUP, the finding that food insecurity was a strong mediator of distress and well-being should draw programmatic and policy attention to the social dimensions of poor psychosocial health, particularly to food insecurity as a central cause. Food insecurity and the other stressors identified in this study are all situated within the sociopolitical landscape of ultra-poverty. As such, further research should attempt to illustrate the web of complexity of the lives of the ultra-poor. This includes accounting for the systematic inequalities that place unequal burdens on the ultrapoor in terms of access to resources and thereby create situations of insecurity. Future research should also investigate the possibility that addressing food insecurity explicitly at a programÕs outset can result in substantial improvements in levels of distress and well-being. To reach those living in extreme poverty and to achieve substantial improvements in multiple dimensions of overall well-being, poverty-alleviation programs must approach poverty with a systematic, rather than symptomatic, perspective.
